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One nest was broken by the author into pieces beyond repair. The
mother remained with the pieces, throwing now and then a silk thread
across them, until she died.
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EVOLUTION AND HEREDITY.
A Factor in Mental Develop?nent. MARGARET FLOY WASHBURN.

Philos. Review, 1904, XIII., 622-626.
In this article the author expands the idea that ' upon the possi-

bility of reacting to stimulation that neither hurts nor helps the organ-
ism at the moment of its operation, may rest the basis of all higher
mental development.'

Briefly summarizing, she says that the progress in mental evolu-
tion has been marked in two respects : (1) advance in power to dis-
criminate among stimuli; (2) the rise of the power to form 'free
ideas.'

The author states that the aim of the paper is to indicate how
both these gains of psychic evolution have been dependent principally
on ' the organism's growing power to react to stimuli not in immediate
contact with the body,' and discusses in a general way well-known
facts in experimental psychology. In substance she states that an in-
crease in the number of discriminable sensations within a given sense
department means one of two things: (a) qualitative discrimination
becomes more highly developed; (£) local discriminations become
finer.

All such growth has been conditioned by the vital needs of the
organism. Under this latter statement, two laws are briefly dis-
cussed: (1) ' qualitative discrimination has been developed with ref-
erence to stimuli that do not immediately hurt or help the organism';
(2) stimuli that are or may be harmful or helpful at the moment of
their application, have given rise to local discrimination at the expense
of ' qualitative distinctions.'

In discussing the principle involved in the problem of the rise of
free images, the author states that there are three stages of develop-
ment in response to stimulation: (1) The primitive condition where
the animal does not learn by individual experience; (2) the stage of
development where the animal learns by experience, without, how-
ever, having the power to recall the image of its experience; (3) the
possibility of an image, purely centrally excited, not leading immedi-
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ately to movement, when a process similar to the original may be set
up, not by an influx of energy from without, but by the weaker nerv-
ous current coming from some other central sensory region, showing
that the nervous substance must have been far more profoundly affec-
ted by the original stimulus than it was by either of the earlier stages.

The characteristics of such stimulus are: (a) intensity, (<5) dura-
tion. The source of the image-forming power is, then, delayed
reaction, ' made gradually possible by increasing sensitiveness of the
organism to stimuli only indirectly affecting its welfare.' The author
ventures the suggestion that this principle (applicable to lower organ-
isms) may help to explain why the fully developed mind gets ' from
the senses whose stimuli do not indicate direct contact of a beneficial
or harmful object with the body, its clearest and most controllable
images,' while, on the other hand, the more obscure image is obtained
from the closer and more direct stimulation — touch and organic sen-
sations. The senses giving rise to aesthetic feelings are the so-called
higher senses — that is, those with greatest qualitative differentiation,
with clearest images, with stimuli demanding least immediate and
instant reaction. The affective tone of impressions depends on the
relation of. the elements, and upon the relation of these elements de-
pends the delayed motor response. The lower senses permit no dwel-
ling on the relation between the sensory effects of different stimuli.
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The purpose of this essay is to put in evidence previous contribu-

tions, then to treat history from the viewpoint of psychology and psy-
chopathology; to make certain observations on the complicated and
obscure problems of heredity; to draw from the analysis of the heredi-
tary development of psychic and psychopathic phenomena those con-
sequences which illuminate the genesis and nature of being.

In spite of the development of knowledge, the new light thrown
upon the biological problems of the evolutionary theory and the study
of embryology, the phenomena of heredity are uncertain. Despite
such hypotheses as Darwin's pangenesis, Weissmann's plasmic con-
tinuity, Spencer's polarigenesis, and Haeckel's perigenesis, the ques-
tion remains, Are all the characteristics transmissible? And do these
include those which are accidental, such as mutilations, or only those
which are specific, or those which, being acquired, have modified the


